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Tcicojganto tlierapy for Staphylococcus aureus sqiticaonia: 
relationship between pre^ose serum concentrations and outcome 
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IntrodDction 

During developmenl. (be pbannaookinetia of new 
«r««n>can«imlcrDbtol»«imd^ 
weu dderly aiut in uninfecutf patteau with ttahfe ontaa 

or liver diseaae.' in pbaft m or IV «i|dfc^; piamMo- 
nnetea stodtes an ccDdocttd typMlly h" pai b Mt Mm-' 

«ur»efyorrapfcfl,eha*gii««BaBfiniclfc».*^Siic^ 
nrdy iaiegmie phaiinaookbellcMid »ust^u1>imy dtu to 
denvephan^ ttuicaa be Imke/l to 

tt«BBttt ooteone. Howover. sneh an ^pproacb b both 

i^aitt and i«*le.« Tie la* of coniLon belZI 
pbannoobiietia in bealifay i«lunt«ti and efficacy in 

dioieal inal^ and tfce la* of iinjtentan<fing of il« piMbe 
phflnnaeodynamic ddennmaaisof ontoooie eaoie ^fieul- 
lies m dedding dpuge and ihanipeatic moqitoriu. e-e." 
dally wbeo routine meaiuremeni of aenim concenttadcm 
may fonn part of patient maaagBaiBBt All of iheMpreb. 
terns have l)een encoimttrsd with tse g|yeopa)iidei ttfco- 
pUnin and vanooayein."' altfaougb avtOible evidence 
SHOWS that tie dnntioa of aotiniaobial eowentraUons 
over the MIC for the polealial paihi^ns is an imponalit 
Pliviiun^yaauo parameter far these antiqiiciobiali'''>* 
Ipour review of 4x pub1id»i elinieal atndie. in which 
tewophmn serum eoncentntions were measured h 
appeared Ihat both lennn teicoplaBin cmotniiatfoiM 
aod tetcoplania eoneentrationMIC r«lli» were itiaied to 



dmical succeo." However, craeial infcnnatioq wai o6ea 

tadangm thepobMedfoim of theae studies. In oitftoaJy. 

have drown on an extensive loiooplania dmical tfU 
d^baae to en^ by logistie regreasioo wha, «iaiio». 
ahtp, If any, «naa between diniul outeome and bctoia 
«di aapatienidemoarapWea, dosage lednoL senmsoB. 
centniioDand «w(»lBiib»acfe» thsSeSg oifuiiam. 

MBterials anl metbmls 

Rationale 

To establish whidi facioia aeeonm ftw IwrtBWtf jojeeat 

^fmt, and id desot«|il«« itatiniea 6«ib the emitedaia. . 
Mowemeaaiqed todeteniine the main "Mure' grauns 
|«w«L ttt wudy database, held by Hoednl Maii^ 
Round ^ntfewater. Ml, USA) contained detalied inftr- 

mrton about 719patient«tromav»riety of stttdieswbo bad 
been treated tnthteicoplanin. 

The «^ ttua aoounied for lite most (UIuks w» 
^hylotvcaa aunus, with 42 (IU%) Mutt Attn a 
total g,o„p of 3« p,^, ^„ lAsXttnToi 

/ado«s was dmilar to iho» foTZe odS^^or 
gnwpa (e* 13^ tor eoagulaae^tegative stapbytaxd) 

ofin«eeiioawMnotav>UableoaihedaiahMe.aitooflnfe> 



^:«™poe-b,.aU«.Ti*^,„^^^ 
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tioo WIS aKvayt recorded. When iheae dau were tabulated 
il tecame deaf ibal [ntknta wkb 51 mirau b blood cul- 
lurea tomed one of Use bi'gesl grottpa. aod ain omt^^ 
asubstandalfiumberoffi&ilarea. 

It was deddad therefore to focus on patients tvfap had 
£ wniisiqgk oigaaisn iDtam 
of infeclion wis iteorded asaa^ieaattta. AUo,iL aureus i% 
the most d i fll l an gi ng pithogen for any aotihtolk with 
Gram^positive acdvfcy, gpven its ability 19 cause bifectxoQ 
In a wide ruga of patients dthar in tlia oomniiiniiy or in 
hospital. 

Patiaag 

NineQKwo patkots had teen tnated for septxaemJa 
cuied by £ 4iMicr as a hifcctiQB, and of these, 80 
patknla had either been cored or had ftiled tmtmeat 

TbewWpadeats&nncdthebaMOfoivanalyds, wUh^ 
balBgiiMhidadmthe final logistkre^esaon]^^ 

m nsmaiiiQg Z2 patienti, who had 'inpioved', were 
alsoooosdered. However, preUminaiy analyses m which 

these patiahis weit com btned with either ^CBi«d' or tailed' 
groups made no diffemice to either model and ao ihey 
wars cadoded tan ftirther analysis. 



Teieo^anlndamg 

T>ing doHQg infonaaiioD included dates and quantity of 
every dnug adminirtiaaoo. Where the same dose had been 
Ktvenforseveial days data wmentertd into the database 
as a aqg^ record of, t]^ 4Q8e together wikh the Stan and 
stop Awl Where difSbcnt dOBcs wera g|vett.QB the same 
day eaeh dose was rtoordcd. Uamg these diau a cmnpnier 
program was writtea to calculate duration of iraabnent. 
mean dose adrnfauMeRd cvnuiatiVB dose and ddso in 
body wd^t, where body wdghl was recorded. 
Mean doio was generally calcnhted by uldqg total dose 
anddW ifiqg by the nnatoerof dayafrem rtart to finish of 
therapy. However, because one patina had aot been 
treated eontimiottaly. a second mean dose (and a second 
mean a<g/lg body weight) was cakuhted hi which the 
denoffiioBlor was tfte number of days on which treatment 
was acni&Dy ateinistered. Both types of mean were 
ioduded in analyses. 

Senun dkoplaian eoncemnaicni 

SetuD conoeatrations of teicopia oin were recorded before 
commeadflg dn« infadon (pr^^cst concentratbn) and 
approdmarely Ih after dtc in&idon had bean completed 
(po8t-df»e conoemration). Patients <fid not ail have the 
same oumber of prt- or post^dosc estimatloRs; abo, the 
dayi 00 whidi neasurBmeats were tUen vamd 60m 
patient to patlenL Thus, ahhough serum eenceatrationB 
have been analysed day by day over the study petted, it 



must be borne ia mind that Si is not the same patienu who 
are bei^ measured on each day. 

PWiminaiy' analysis of the serum conccotratlon data 
suggtited tliai there was greater consbiency in the pre- 
dose data than in the posi-dose data. One obvious exphna- 
Hoo for this is thai the time of the pre-dcse can be defined 
predsaly, whereas the post-dose ia often less predsc; As il 
was also oonddercd from previous eaperkace that pre- 
doac cottcenuatkws wen mora unportant biofogicaliy for 
lesoocOanoi, detailed andyds was confined m pre-dose 
Ata. 

Mean Fc-dose serum oonoentmtions were calculated 
for evety patient 0¥cr the first 3 days, from day 4 to day 7. 
fzoD day 4 to the end of treatment and over the whole 
traaBmeat peitod. Apart ^ the bst of these periods (the 
whole treatment period) some patients were deluded Uom 
each mean vahm because ihcy had no pre-dofie measure 
•ments taken- during the particular time period. In par- 
iKular.aomepatientahadnieasuemeats taken onlyduring 

the first 3 days and none subseqnendy. For this reason, hi 
the logistic regresifon the mean serum oonoentntico over 

the period fiom day 4 to the end of treatment was used for 
dl padents who had at least one value in this tune period 
but so as not to reduce the number of eligible patients, day 
I to day 3 dam have been fndttdcd for ftose paticms who 
had no seram cottoenaation assays after day 3. Foot of the 
llpttentawhofiaiedthetwl>«*ii6trwghama 

AW day 4k whereas 12 of the 69 cured had no trouahuon- 
centratfonalierday4. 



T*e cured and Idlad gioi(pa were compared for batcKno 
and demogtaphk characteriatica udqg a or Student's 
HcstasappropriateL 

LogiMUcregreaion . 

Logistic regresdon (PROC LOOlSnc; SAS €dh SAS 
Instiluic Inc^ Gary, NC USA) was used to detennina 
which variab|e(A) mfiuanced cihncal oniooma. Stepwise 
selecdoa waa nsed to decmse the number of variables 

inflnencmg oBlcmne, with entry to the model set at 025 
^IfcmovaJ ten the modd ^ 

cntaria made no tffifcreaoe to the results obtamcd. 
Percentage success raia was calculatad by 

+ eO X 100 = % success rate (1) 

where 

X = intercept + (parameter estimatci x variable,) + 
(imrBnieierestimata^ X variableu) 

and a -2.718282. 

Variables analysed were age. body wdghl, mean pre- 
aose sennn conoentratlon, mean dose (mg or mg/kg body 
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weigbtX use of loading dose, oomtnaation vtrsus mono- 
Iher&py and MIC CMeal outoomta dassified as *i«n p rove- 
meiu' were not eooskiertdiQ thbanalydK the 
caie^orits used were cure or tailure because these vera 
coDsdered io be definiie categories For variables iar 
wtkhapatient had 00 value, the paticfit was f^eaedfron 
ihst aoalyskconipfeidy. Whhb Chottepwise aodysb, var^ 
abfes thai did DOC ooatribute. or tbalfodubed ihe fit of the 
model, were rcmovad from the model statemeni sequen- 
tially. CoitteqoeiiiV» as variables were i^eaed» the 
number of patients oooiribaiing to the model, and there- 
foie the sigDificaDoe of the loodei, hcreased. EveotuaOy 
two vaiiahlea remaiiied wiOi good levels of statfetfcal 
luficaace and a satkfactoxy fit 

Ooo<hieai of fit of the model was assessed osmg the 
Hosmcr A Umcabow test.»« wbkh compares actual w^ 
pitdkted IrtquBodes of teaeo' or 'faihira' and movidea 
anoveians^atistkbrgoodaaoofdt 



treatment was substantiaUy shorter m the failure giwip 
than m socoessfuliy treated paileAtS. As this caaold equally 
be the result er cauae of treatment faOiirt. eumulativa dose 
m Bot used in subsequent analysis (data not showaX 
Doriqg tfBatmen^47 patiequ received telcopkimi alone, 
whereas 33 received oombmation therapy (Table I). The 
aatWoifca used were: amikacin (10 patients), oeftaudime 
(sur patients), rilampkio (thxee ptients), Detifanldn (three 
patfents); azlocfllin, eefbtaxime. gentamicnu mcilodQui, 
pefloxadn aod spiramydn each used in a single patient 
FWe patients, all m the cured group, received mulifele 
dnigs. which were nupedfied iD the database. ^ 
6on of moootberapyandeombmabon patients was similar 
between the cure and Mure gronpsL All the isolates 
treated had teli]^anin MlCi of ^mgflL; however. WCs 



A deserve aunmary of the stattsticil values for the 
variahka bcloded m the loglsUo legresston snalysU are 
shown In Table I 

The mean age of those cured (51 years) was lower than 
that o{ those who f afled (€2 yeais), whoalso tended to be of 
lower weight. Pre^tose serum oonoeotrations, mean daOy 
dose (mg^day) andmeaa dose (mg/k^tfay) were aU htghfir 
in the^nedgriiqpoomliaiedwiJ^ffiM wfaoUedllM 
95% coDfidenee' iotemii for tfta fl ffrirarCT'^otecrtof 

iJV^Vil"^" ^ «~*» iD T^»fc 1 were 
M42^«9 for age and L387-IU9 tor pr^^ coaan. 
Irttioa TT» mean pre^ serum ooacenirati^ 
oaily don were sigmfkandy greater in those cored 
eompared with those vto fdkd (P < 005). DuralioQ of 



vith Aose who lailed thmpy (Table Ql 
logMengmshn 

Ofthe variables analysc^-agc, body weight, mean pie- 
dose serum coneeotration, mean dOse (mg or mg/kg body 
weight) and combinatioa versos monodterapy^^only two 
conelaied with ctmical outcome at a signifleance level 
better than OJH Theae were age (P » atn2) and mean 
p^^bse serum concentratloD (P - 0010) CTaWe D). TTie 
^valoeforiha analysis was0L31.Ina-jaddaiift test^using 
08 asa cnt^pofait, 52 of 67 suooeasfiilly treated patients 
and eight of U treatment feihires were correctly classified. 
IM gifcs a sensitivity of 77.6% to identi^ successfully 
treated pAtieais and a specificity of 717% to identify treats 
Mt Mures. The fOse positive rate (patieou wroogly 
djwfied as izeatmeac meoets) war S^%; However, the 
fchene^bveraie was 63.2% because 15 patients «diowcro 
dassifled as treatmeni EaOures were successfuOy treated. 
The refatkmship between age, pi^ 
oon and dnucal outcome are dhplayed graphkally in the 
figure. 




ngla« UgitfiefegrettienprEdicdve model of dhacal 



hi £ attffidCBplicaemlB iraaied «tth icieophain. 
«37 
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TMth P^tiraldMaiiidiidedlDtoeittici^^^ 



PatittiipQiMlaiioD 
Age (yean) 



Qtfed(A^69) 



A 

mediaii 
taage 

A 



51 
69 

68.1 (15jO) 

3&<K-iai^ 
64 



Meaa pii^doie scrum coiicentntioa (m0l) 



7J(4i) 
7 

0LM2LO 
64 . 

387.6(145^ 
480 

123.8.8004> 
69 

6l1 

u^ias 

64 



Mna daily dose (BQtg) 
iiieaa(ix>.) 
median 

/I 

Mean dote (mgAig) 
metti(aji>.} 
iDCdiaii 
nsge 
« 

Rra^nca^ofcoiiiMiiatba 

29(42^%) 
4^(58j0%) 
6^ . 
Wrtrilmtittii of MIC values (cunulative pereeniage) 

<a03 0 

(109-0.06 3f64V 

^-12 4(14.6) 

aiW)25 10C3S4) 

OiS-Oi 17PM) 

" 5(100) 



61j0(17^) 
€2 

ZSJ^IJ) 

11 

a5(12i) 
60 

45j(K85jO 
11 

44i2jO) 
3.9 

1^7.6 
11 

286^7(785) 
275 

2O2.9^400lO 
M 

4.7(1^ 
4^ 

11 

4(364%) 
II 
I 

2(40> 

1(50) 

3(80) 

2(100) 

0 

0 



Worked ixpmplm 

Tocalcubifi the predicted succwnteforflfialiem 
, wiih a mean pre-dosa serum ooaaantratkm of 64) me/L 
leicoplaala. we cafculatex tttataamg 
elfiresiiattta(PE)a>hmiD (Table 11): 

a; = miejt:ept|G + (.ge^ X age) + 
(coottBCretioore x oonceatratioii) 



ie. Jt = 3 J280 + (-Oj0687 X 25) + (0^1056 X 6.0) « 4i)44 J 



SalMt)tiitQg|iie4|iatioo(l) 

e««V(l+e*««)xi00 - 98%.»c«ffl 

Simtoly. to calculate the predicted nittesa rate for a 
gOMt aged 85 with a mean trough semin concentiatioa of 

•-r -3J280 + (^JWx 85) + (Ou4056 X6u0) - -bx)779 
e-^/(l +e-^X100-48%attcoea 
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VaiuUe 



Ialcnepi(l) 
Afie(^) 

Me^imgh (7) 



TckopltBia phatnico^Mttte ia I 
TiblelL Sumoiaiy of Iqgbticfegresioa analysis 



P&iameier 


Standard 


Wald 




estfannie 


error 




Pvahie 




M146 


55349 


O01B6 


-010687 * 


0ua273 


&3333 


.00118 


04056 


01577 


64114 


OjOIOI 



Standardized 

estinute Odds Ratio 



-0758552 
1J041532 



0934 
1500 



- cP/(i ♦ O ^ W «tea « - rCi ♦ (FEa X ii) ♦ (pfir X 9)l 



I^oia Uio iDodd h IB de» that tbe probablfi^ of sueee^^ 
treatmeot inotases with mean troiiglii aenim conoefltn- 
ii0B,aiid debeascsvnih age. 



la a lepvaia prdfauuiy loglsric aaalyas. <fi8tributMSQ of 
KOC vas kkatiied ai a paradoxical &c(or with a aegative 
parameter estfrnafff and with a stoififiteat tetfiii nf tp« th^rt 
OikS. Dutr^Qtios of MIC was therefore ooi isduded to 
overall or fntber logbtic regressxm, ai iu 
masked other, more important efiects. 



The pharmaoodynafflka of the filyoopepOdaa tdooptaain 
and vanniqfcb are reaaonably wdl faiowB, It ^ 
viocooijri^ nfA IdoopfaidD not tew 0DiKentratyvi< 
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loVeehierMiftb'ta&ah d06ia8:'^Inadfitmi.ttfk^»i 
vtro phannaoodynamic models of faifecclon h has beoo 
' shown that vaneomydn shnulatMas with maxiaitun ooo^ 
ceatratioaa of 48 are no more eflecciva than those 
with itesdy^state coooeatratioa of 8 mgfL^ Both teioo- 
planh and vanoomynn have a pcm^intibkjtfc effect (PAE) 
^Sainit S, atrati, which has been foimd by viable mai 
methods to be in the raqge 02-O7 h after eaposun to 
5 QgO. fiv 1 h arid 06-ZO h after eayonie 10 25 iiig/L>' A 
PAE has aho beco cfamved hi a modal of Betitropenie 
ihigh ufBfitkm caused by oitftfyf." 

Aeimd modebnshigtitopianto to tieat rabbit infective 
endoeszdidi caused by £ aoma indicated that 4L5 mg/ktf 
24 h was lasseffectxve at ateritt&i^ vegetatiOB and ledudn^ 
viable oounta^g vegetatioo than 45 mg/k^6 h. The 16 h 
dofliag regiiBen produoed hi^er extravascolar tekoplanin ' 
coaoeotraHoiis than the 24 h schedule bin animab that 
received the 16 h dosing regimeii received a higher total 
dosage of teioqplanin over the 80 h of therapy than thoK 
reoeiWng 24 h dosing. Nevaithelcsa, these da ta mdiGa te that 
mora frequent doaing of tek^planln may be optnnaL" Id 
addl^ a Anther study in rabbit infective endocar^tia 
Indicated thatSdmg/kgUay tcicophntn admjnisieicd huia. 
mnaculaity ^aa mre effective In redtidng the proportion 



of ansnab mbcted and the mean colony counts per vegeta- 
tion than the same dose gven intravenotttly. llie iv dott 
produoed 2 h and 12 b poa-dose concentratioas of 168 £ 
28mg/L and 26 S 11 mgl, respectively^ compared with 
68 ±14mga.and34 £ 10 mgO. after imdosii^l^senQn 
coneentratioflaoftlse anhoals at culEqg were 11 ± 9 mgA^ 
in those treated xntravenonsly and 16 ± 11 mg/L io thcee 
treated intramuscohrly; the mean teJcoplaohi ooncenlm- 
ttoos hi the vegeiafion were more than twice as high in Oe 
im group ax the iv group.'' Ihese data would indicaU that 
transient high peak senmt coQcenirations of teicophom 
are not likely to be of benefit in kaiing bacteria or curmg 
Infeaioo aad that austaioad coDcentrations over the MIC 
wiO be of benefit in terms of improving extravaacular drvg 
pcsetmliott and core rates. Caution mun be eierc^ed^ 
however, as there m no high-quality dose escalation or 
fnetionaUon studies in either in vitrp models of infection or 
animals to iafonn dedtionH about tetcoplaniD dosage. 

We reported previously a descr^tiro seatisiica] analysis 
of 42e^of itaphykMDocif Wtoioa fromOe Ktexat ttra in 
wfak* the cfinlcal site of infection, ^es isolated, muo- 
teoaace dciie, MC fbr the pathogen, pre^ and/or poat-doac 
teicoplamn concentration and dfcalcal Ottteome (aire, fea. 
intenninate) were given." Dose, MIC or site of faifection 
weraootpfedkiiveoffeilurebuioiily20% of patients were 
cured if trough ooneenlntlona'were <5 mgflL compared 
with 90% if they were >25 Qg/L. Sfaailarly« Cor poit-dflfie 
conoentrationa. concentrations of <1Z5 zng/L were assoc^ 

aied wfth only a 10% cure rate, whereas 5p80% of patients 
werecuredirthe post-dose Gooosntratms were >47m0a. 
lYough concentrations of >20 osg/L were associated with a 
favourable outoome. Clearly, ihts study had nnmereus 
mediodolegical problems: Its retrospocthc nature; deriva* 
tioq of data from six separate studies; possible vaiiatiOB iq 
definitkm of ciiaical cure and Umugs of serum conceotni- 
tions; aad a rebtively heterogeneous range of cmSliona ' 
treated. Furthermore^ in ouuiy patients snigexy would have 
had a m^or impact 00 outcome; for exai^ie. in those 
patients with osteonyeliib, mfective endocarditts and 
abscessei It was not possible to control for these.'' 

The present st^ corrects some of these piobbmai The 
patients were all known to have primary £ aoreuj septi- 
caemia and hence suigery would not have InAuenced out- 
oome. As (he patienM were recruited into cUnical studies, 
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data oonedioa was relatively unifdnn and more dftt& were 
milaUe than id rtw caae series we asaHysed pfevims^. 
For Ihe treatqicQl of scpAmtam vnik tekoptaniai Ottr 
aoa^ shows that ibe two dosi iVMOy qnantififtUe 
bcton thst iirfhw i n e ^ tiirrrtifti outoomo are mean pit* 
doBBsemin conoeaa r atka aod patfentascTbeprobabUity 
of ftSttoifbl treatment increases «ritb pre<lose teran 
ooQcenotUoo aikd aecmses wiA a^ It appeais ttot 
predjctcd c&iical sueoeas foOows » satunUe Lottie pat- 
ten; for fixarople, for tbose over 80 yean old, dii^l ctirea 
iocreve from 00% witb trough eoqoentrstions of <S 
to >(K)% whh tioogitt of >1Q mg/L (Figure). How- 
ever, tbfi maiimaih troo^ eooeeotraiifiB la this study w 
ooly 22 0^ 8od the vast majority were <15 m^/U hcDoe 
we caaaoi eadiide that coBoentiatiiaa of >20 mg/L may 
ant add foifaer benefit IndeeiL in the only protecti v e 
analysis of Ihe efied of eenm Ceittiadeiu cQn^^ 
00 diaical outooaie Onotocol WlMSi h was Aqwq that 
10 (he beanneitt of stapt^ococcal iDfectiye eodoeardiiiB 
m mao, 6/10 patiBOts fialed if troQgli coacentrafi^ 
<20i|]£/LaNiipared wfth 1/11 if Ihe trough waa >20mg^ 
{F= 0-04,FWiert Exact tcstX" 

TheocttkoHy. having dedded what is an 'acceptable' 
pcobabiHty of sucocB, die model developed here can be 
used to predict «4uf trongh seran conoeatrations aie 
zicede d for eflkacy. For example, for as SS-year-^Id patienr 
10 have a 95% efaancB of mceaa, the modtel predto dW a 
oiean trongh xvm coooeatratfoo of UJa^ wooU be 
requited* Qearly, however, ai this pielfaiibaiy itt^e. sneb 
ail approicfamuat be e n te rt ained with caMtfcm.Tte general 



Btaodard doses of 400 mg tekopfanin at times 0, 12 h and 
24 b Buhseouently often produoe sanna concentrations of 
<10agflL"' AdAtiooal doaea at 36 h or use of higher 
dona^ my dOO or £00 mg, wiD resuh to higher trough con* 
eentratites but wiO increase dntg aoquislttoo costs. To 
rccommeiid ihcrepeutiiB drug aooitacing of aU patients 
roalmcty reoeWuig teicophmn for-X aama septicaeniia, 
randoouTcd prospective stodies would have to be per- 
formed to eoofinn the benfifiis in tenns of iDCieased efii- 
cacy or radoced cost, compared with jnst using laigerdoses. 
Flaihtfe to do this will r^t the mistakes that occmred 
with vaacomyaa DonitactDg.^ 

In oooduaion, these data ooofinD that pre-dose serum 
cmKcniraiions are a major predictor of outcome in con* 
Junction with paHent age; however, aaingle model based 
OB these two fadonstai leaves mnchof the variability in 
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Allboi^an JHvalueof 031 (Indicating that 31% of the 
variabiHiy houtcome ueaplamcdty the model) a itatisti- 
eaUy acceptable in an ana^sSs of real patient datat. dearly 
other foctois stiD aoobunt for a substantial degree of iraria- 
tion and the ^'adknife test* bidicntes that the present 
model wil overesdraste trcatmttit bihues. The Intercept 
term II high, as many padents' itt&ctions wfll resolve with- 
om treanneaL We acoepi that facton sodi as oo^mbidily 
probably ptay a moio fanpoiiant role hi outeome than 
CemopIaiuaiefmBeoBfieaiiatiQBS.bOttheorigmaltiialte 
did not aDow dis tatematiDa to be incfatded. Only 
pnapecdve trials can vaEdaie our modeL 

The negadve eonelatiOD for dtstribntion of MIC and 
sooctsiful outcome was unexpected, as it suggests that 
patients have a betttr diance of being cored if they an 
infected widi a tsolate for which the MIC is hi^er Clearly, 
this b a oouensCi and may be explained by the skewed 
MIC dism1)ution and lade of resistaBi isolates (MIC > 4 
mg/L), which contributed to the model' 

Ahhoauh dicse ^ indicate that pre-dose serum oob< 
oentratiens are nseftd m predicdiig dtnical ouiGome, this 
does not haply diat all patients witbX ouim septicaemia 
requite ther^eutie drug moniloring. It is known diat 
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